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Abstract 
160 taxa of macrozoobenthos were recorded in the Danube River (R. km 1880-1704) ripari- 
an zone. Many typical Danubian and Pontocaspian representatives were found. The Slovak 
section of the Danube represents he border between its epipotamal nd metapotamal stretch- 
es with different flow velocity and other environmental variables related to it. This paper 
characterises some abiotic ecological factors influencing the distribution of benthic taxa in 
five sampling sites along the longitudinal profile of the Danube. The benthic ommunity 
composition was more strongly influenced by hydrological parameters than by oxygen and 
temperature r gimes, as well as by the water quality conditions. In other words, the bottom 
substrate, flow velocity, water level fluctuation and discharge changes had the predominant 
effect on the taxocoenoses of macrozoobenthos. Three characteristic groups of macro- 
zoobenthic organisms were recorded, as far as corresponding trophic guilds are concerned. 
Shredders and scrapers predominated in high flow velocity conditions with coarse substrate 
particles. Collectors of fine organic matter preferred slow-flowing conditions caused by 
damming or by a reduction of current due to the presence of bedrock. Filterers prevailed in 
the lower section of the Danube stretch monitored. Predators occurred independently of the 
environmental variables tudied. 
Key words: Danube - macrozoobenthic communities - habitat requirements - trophic guilds - 
substrate - flow velocity 
Introduction 
Due to the international importance of the Danube, 
many hydrobiological studies have dealt with the 
species composition and ecology of Danubian macro- 
zoobenthic communities (BRTEK 1953; RAUgER 1960, 
ROTHSCHEIN & HANZL~KOVA 1961; B~TEK & ROTH- 
SCHHN 1964; ERTLOVA 1968; ROTHSCHEIN & JACKO 
1971; ROTHSCHEIN 1976; NAGY & SPORKA 1990; KRNO 
1990, 1991; ~PORKA 1998; KOgEL 1995; SPORKA • KRNO 
1995; MAKOVINSKA & LASZL6 1997 and others) but only 
a few of them were focused on the detection of abiotic 
factors influencing the degree of macroinvertebrates dis- 
tribution. Discharge, flow velocity and consequent sub- 
strate conditions were considered predominantly (ERT- 
LOVA 1963; RUSSEV 1968; BERCZIK 1971; HERZlG 1987; 
Kp~o 1996; ELEXOVA 2002a,b). In general, it is assumed 
that the macrozoobenthic taxa composition is the result 
of complex interactions ofdiverse nvironmental vari- 
ables. The factors influencing the distribution of macro- 
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zoobenthic organisms within each sampling site might 
be (i) the type of substrate, its granulometry and (ii) the 
flow velocity affected either naturally by river bed slope 
reduction or anthropogenically b damming. Therefore 
the aim of this paper is to select he factors determining 
the macrozoobenthic community composition in the 
Danube (R. km 1880-1704). 
Material and Methods 
Study area 
The River Danube is a typical alpine river at its input to 
the Slovak territory. This is demonstrated by its dis- 
charge distribution through the year. The highest dis- 
charge is attained at the beginning of summer, with rela- 
tively low water temperature (about 20 °C), and the low- 
est discharge is registered uring the winter. The Slovak 
stretch of the Danube is 172 km long and about 
250-300 m wide. The Danube crosses the Austrian-Slo- 
vak border in R. km 1880, at the point of the Danube and 
the Morava rivers' confluence in Devfn, and the Slovak 
section ends in the Danube and Ipel' rivers' confluence 
point, R. km 1708, downstream of gtdrovo. This study 
section is situated in the Danubian lowland area. The 
long-term historical mean discharge in input profile at 
Bratislava is 2044 m 3 s-l; near the output - in ~ttirovo 
profile it is 2292 m 3 s -1. 
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The selected sampling sites were situated in the 
Danube main stream, the boundary sites were located 
beyond Slovak territory (Fig. 1). The reason was to col- 
lect samples from morphologically intact banks with 
original substrates and to avoid banks fortified by rip- 
rap. Site 1 - Hainburg in Austria, is located upstream of 
the Bratislava conurbation and the River Morava mouth. 
Site 5 - Zebeg6ny in Hungary, is downstream ofthe Ipel' 
river mouth, as well as of all the other localities which 
were chosen downstream of the Morava, Vfih and Hron 
confluences (site 2: Bratislava - Slovnaft; site 3: Rad- 
vail; site 4: Chl'aba). 
The main characteristics of the five sampling sites are 
given in Table 1. The highest flow velocity at site 1 
(Table 1) is caused by the upland character of the 
Danube. This fact results in absence of macrophyta. The 
bottom substrate mostly consists of coarse gravel and 
pebbles. Hainburg is the only investigated locality which 
is not influenced by neither the species diversity nor the 
quality of the Slovak Danubian tributaries. Therefore 
this is a suitable site for a comparison with other sam- 
pling sites. On the Slovak territory, just downstream of 
site 1, the Danube changes to a lowland character. Addi- 
tionally, site 2,with extremely low flow velocities, is in- 
fluenced by the backwater effect caused by the damming 
in the Gab6fkovo Water Scheme region, and by waste 
water from Bratislava and the Slovnaft oil refinery. 
Therefore the original gravel substrate is covered here 
by about 30 cm of sand-mud layer due to this lenitic 
SLOVAKIA 
R. km 1880 
~2 
Si~bvnaft oilrefinery 
Gab~fkovo 
Water Scheme 
\ 
.... Danube 3 ~ ~ / ~ J  
HUNGARY ~ , .  km 1708 
Fig. 1. Map of the monitored stretch of the Danube River: light circles indicate sampling sites: 1 - Hainburg, 2 - Slovnaft, 3 - Radva~, 
4 -  Chl'aba, 5 -  Zebeg~ny. Grey lines indicate state borders. 
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Table 1. Characteristics of sampling sites including mean values with standard deviation of chosen measured parameters from 12 samplings. 
Parameters Site 1 Site 2 Site 3 Site 4 Site 5 
Hainburg Slovnaft Radvafi Chl'aba Zebeg6ny 
River kilometre 1882 1865 1748 1710 1706 
DSF 7877b 7868c 8276d 8178c 8179c 
Bottom sediment Gravel Sand, Mud Gravel Gravel Sand, Mud 
de (ram) 27.02 21.58 7.91 13.17 6.67 
Flow velocity (ms -~) 0.57 + 0.17 0.09 _ 0.07 0.41 + 0.09 0.19 + 0.03 0.33 + 0.13 
BOD s (mg I -~) 3.03 + 2.06 2.93 + 1.15 3.39 + 1.43 3.14 _+ 1.07 3.66 + 1.91 
Q(mg1-1) 10.17+1.17 10.22+1.27 11.18+1.29 10.75+1.53 11.16+1.25 
Q-saturation (%) 91.89 + 7.09 92.85 +_ 7.24 103.97 + 12.28 100.28 + I0.46 102.97 _+ 15.42 
Discharge (m 3 s -1) 1556 + 407 1612 +446 1867 + 496 1898 + 503 1905 + 505 
DSF = Grid reference number of the Databank of Slovak fauna; d e = effective grain size - represents the mean particle size and describes the 
bottom substrate conditions in monitored localities; BODs = biological oxygen demand after 5 days. 
character. The River Morava confluence is located 17 
km upstream of this sampling site. In sites 3-5, with low 
slope, the flow velocity is gradually reduced (ELExovA 
2002a; Table 1). The locality Radvafi, without macro- 
phyta presence, is located about 18 km downstream of 
the V~ tributary. The Radvafi as well as the Chraba site, 
is situated in the boundary Slovak-Hungarian reach, 
downstream of the Gab6Novo Water Scheme. Accord- 
ing to the general description (BRTEK 1953; BRTEK & 
ROTHSCHEIN 1964; ROTHSCHEIN & JACKO 1971; ROTH- 
SCHEIN 1976), the Danube has already alowland charac- 
ter in this region, with stabilised slope of 0.06%0. Addi- 
tionally, in the Chraba site, which is situated 5km down- 
stream of the Hron tributary confluence, the flow veloci- 
ty is reduced by the bedrocks presence. The prevailing 
gravel is mixed with sandy particles in both mentioned 
sites. The finer gravel with great amount of sand is pre- 
sent in the last investigated locality Zebeg6ny, 4 km 
downstream ofthe Ipel' tributary confluence. As a conse- 
quence, some macrovegetation, trees and bushes oc- 
curred here. 
Sampling, measurements and evaluations 
Quantitative samplings were carried out from the banks 
in the riparian zones of the five sampling sites (Fig. 1) 
from January 1997 to November 1998, twelve times at 
each locality using a "Kubf6ek benthometer" (modified 
Hess sampler, 30 x 30 x 60, mesh size 0.3 ram) from 
0.09 m 2 area. The samples were taken by the "kicking" 
technique from the depth of about 1 m. The macro- 
zoobenthos diversity was completed by a "kick-net" 
type sampler (circular net 30 cm in diameter, mesh size 
0.3 mm) used for 5 rain. Simultaneously, the following 
parameters were measured at the same time: water tem- 
perature, flow velocity, biological oxygen demand after 
5 days, dissolved oxygen, and oxygen saturation. Flow 
velocities were measured above the river bottom and 
below the water surface level (in 1/10 of water depth and 
9/10 of depth) using a "FLO-MATE" flow-meter. Water 
temperature was measured irectly in the corresponding 
water samples, and the oxygen parameters (dissolved 
oxygen, saturation and BODs) were determined in water 
samples fixed with MnCI2 + KOH. Current discharge 
and water level values were provided by the Slovak 
Hydro-meteorological Institute, Bratislava. The bottom 
substrate for granulometric analyses was taken from the 
bed surface (0.10 m depth) directly at the places of the 
macrozoobenthos sampling (ISO 4364, ISO 9195). 
Dried and weighed samples were analysed by means of 
mesh analyses (ISO 4365, ISO 11277). The granulomet- 
tic results obtained were transformed for hydrobiologi- 
cal purposes (CUMMINS 1962; HYNES 1972). The per- 
centages of pelal (deposited fine material), psammal 
(sand), akal (fine gravel) and lithal (coarse gravel and 
stones) were used as additional habitat variables. 
The taxa determined were classified to the corre- 
sponding trophic guilds according to MooG (1995) and 
MERRIT & CUMMINS (1978), based on the dominant 
feeding habits (acquisition and processing). The macro- 
zoobenthic taxa were classified into six guilds: gathering 
collectors of fine organic matter, scrapers, filterers, 
shredders, predators and polyphagous group (Table 2). 
Since representatives of the genus Dikerogammarus 
and the species Pontogammarus obesus and Gammarus 
roeselii have diverse feeding habits, and belong within 
the polyphagous group (SPORKA & ELEXOVA 1999), they 
were classified proportionally into several guilds at the 
same time (only filterers were e;(cluded) (ELEXOVA 
2002b). Changes in the feeding groups' distribution 
along the Slovak Danube longitudinal profile were mon- 
itored in relation to the selected hydrological parame- 
ters. 
Canonical correspondence analysis (CCA) was per- 
formed to assess the relationship between macrozooben- 
thic organisms and environmental variables using the 
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program Canoco (TER BRAAK & SMILAUER 1998). Sixty 
samples taken from the riparian zone of the sampling 
sites were subjected to CCA. The taxa by sites matrix in- 
cluded 63 taxa and 60 samples. The higher systematic 
classes, with taxa of diverse cological demands, as well 
as common (euryoecous) and isolated taxa, were exclud- 
ed from the primary matrix with 160 taxa (Table 2). The 
dominance of individual taxa was calculated based on a 
six-grade scale, whereby the data in Table 2 represent 
the highest degrees attained uring the investigation. 
Zero corresponds to the absence of the organism in the 
sample. The trophic guilds by sites matrix contained five 
guilds (the sixth "polyphagous" guild was proportional- 
ly distributed among the other mentioned guilds), quan- 
titatively expressed as a mean percentage. The environ- 
mental variables by site matrix consisted of 13 variables 
measured in 60 samples: water temperature, water level, 
discharge, flow velocity above the bottom and below the 
water surface level, BODs, dissolved oxygen, saturation, 
percentage ofmesolithal, microlithal, akal, psammal and 
pelal. The forward selection of environmental variables 
with the Monte Carlo permutation test was used in order 
to select variables ignificantly influencing the taxa, and 
the guilds distribution, respectively. 
Results 
Macrozoobenthic taxa and their habitat 
requirements 
In total, 160 macrozoobenthic taxa belonging to 18 sys- 
tematic groups were recorded in the monitored section 
of the Danube during our investigation (Table 2). The 
number of taxa in monitored localities ranged between 
70 (site 2, Slovnaft) and 95 (site 4, Chraba). Representa- 
tives of crustaceans, molluscs, oligochaetes and larvae 
of chironomids predominated. Many typical Danubian 
and Pontocaspian species consisting mainly of molluscs 
(Fagotia acicularis, Lithoglyphus naticoides, Theo- 
doxus danubialis, Th. transversalis, Dreissena poly- 
morpha), of crustaceans (Corophium curvispinum, 
Dikerogammarus bi pinosus, D. haemobaphes, Pon- 
togammarus obesus, Jaera istri, Limnomysis benedeni) 
and oligochaete (Limnodrilus profundicola) were 
found. 
The CCA including the forward selection of environ- 
mental variables was used to assess the habitat require- 
ments of macrozoobenthic taxa. The first two canonical 
axes account for 13.6% of the variance of the species 
data and 51.7% of the species-environment relation- 
ships. The eigenvalues ofthe two first canonical axes are 
LI-- 0.371 and L2 -- 0.272. Seven environmental vari- 
ables (water level, flow velocity above the bottom, flow 
velocity below surface level, water temperature, dis- 
charge, percentage of akal and psammal; Fig. 2) were 
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confirmed to have a significant effect on macrozooben- 
thic communities' tructure. Neither the oxygen parame- 
ters, nor the percentages of lithal and pelal influenced 
the taxa distribution. The first axis correlates directly 
with flow velocity (0.589) and the percentage of akal 
(0.615) and psammal (0.645) and correlates indirectly 
with water temperature (-0.045), water level (-0.743) 
and discharge (-0.052). So the first axis is associated 
with increasing flow velocity and the amount of gravel 
and sand, and represents the gradient from localities 
with slow-flowing water (in Slovnaft, Chl'aba) to locali- 
ties with higher flow velocity and the percentage of 
gravel and sand present (Hainburg, Radvafi and Ze- 
begdny). 
The ordination diagram confirmed the presence of 
four community groups corresponding to four macro- 
habitat ypes with different characteristics, which the 
five sampling sites contain. 
1H-group: This group contains all the samples from 
Hainburg (site 1) with mean temperature values of 
11.2 °C and mean water level of 214 cm. Predominant 
crustaceans, oligochaetes and midge larvae were present 
here. The occurrence of stone fly larvae Leuctra fusca 
and L. hippopus as well as of the New Zealand snail 
Potamopyrgus antipodarum was interesting from the 
point of view of fauna. The rheophilous species Ancylus 
fluviatilis, Heptagenia sulphurea, Stylodrilus herin- 
gianus, Psychomyia pusilla, Cricotopus bicinctus as 
well as Jaera istri and Dina punctata preferred this 
biotope with a high flow velocity and lower temperature 
(Fig. 2). 
2S-group: This group consists of samples from Slov- 
naft (site 2), with mean values of temperature of 11.4 °C 
and mean water level of 309 cm. Crustaceans, unde- 
manding leeches Erpobdella octoculata and 
oligochaetes predominated. The prevalence of indiffer- 
ent or potamophilous taxa was recorded: oligochaetes, 
midge larvae and mayfly larvae of the Caenidae family. 
The slow flow with high water level and higher water 
temperature provide the appropriate Conditions for Lim- 
nomysis benedeni, Ceratopogonidae, Hydracarina g. sp., 
Chironomidae ( Harnischia fuscimanna, Brillia modesta, 
Prodiamesa olivacea, Polypedilum scalaenum, Paracla- 
dius converses, Chironomus gr. reductus), Naididae and 
Tubificidae (Limnodrilus claparedeanus, L. hoffmeis- 
terL Potamothrix moldaviensis, Tubifex sp.) in the Slov- 
naft site. 
4CH-group: This group consists of samples from the 
Chraba locality, where the mean temperature was 
12.6 °C and the mean water level was 152 cm. The lar- 
vae of limnophilous mayflies Potamanthus luteus, 
Ephemera lineata, Caenis luctuosa nd the snails Litho- 
glyphus naticoides and Viviparus acerosus preferred the 
sand-gravel substrate here, with higher temperatures and 
discharges, but lower flow velocities. Midge larvae of 
Limnologica (2003) 33,340-354 
344 E. Elexov~ & D. N6methovd 
Table 2. List of macrozoobenthic taxa in the Danube river. 
Taxa Guilds Code Dominance 
Site 1 Site 2 Site 3 Site 4 Site 5 
HYDROZOA 
Hydra sp. P 
TURBELLARIA 
Dendrocoelum lacteum (MOLLER, 1773) P 
NEMATODA 
Nematoda g. sp. P 
GASTROPODA 
RAncylus fluviatilis MOLLER, 1774 S 
Bithynia tentaculata (LINNAEUS, 1758) F 
RFagotia (Espefiana) acicularis (FERUSSAC, 1823) S 
Galba truncatula (MOLLER, 1774) S 
Gyraulus a/bus (MOLLER, 1774) S 
Lithoglyphus naticoides (PFEIFER, 1828) C 
Planorbarius comeus (LINNAEUS, 1758) S 
Potamopyrgus antipodarum (GRAY, 1843) C 
Radix ovata (DRAPARNAUD, 1805) S 
RRadixperegra (MOLLER, 1774) S 
Theodoxus danubialis (PFEIFER, 1828) S 
Theodoxus transversalis (PFEIFER, 1828) S 
Valvata naticina MENKE, 1845 C 
Valvata piscinalis (MOLLER, 1774) C 
Viviparus acerosus (BOURGUIGNAT, 1862) S 
BIVALVIA 
Anodonta natina (LINNAEUS, 1758) F 
Dreissena polymorpha (PALLAS, 1771) F 
Pisidium sp. F 
Pseudanodonta complanata (RosSM~,SSLER, 1835) F 
Sphaerium comeum (LINNAEUS, 1758) F 
Sphaerium rivicola (LAMARCK, 1818) F 
Unio pictorum/atirostris KOSTER, 1853 F 
Unio tumidus ze/ebori ZELEBOR, 1851 F 
POLYCHAETA 
Hypania invalida (GRUBE, 1860) F 
OLIGOCHAETA 
Criodrilus lacuum HOFFMEISTER, 1845 C 
Lumbricidae g. sp. C 
Enchytraeidae g. sp. C 
"Haplotaxis gordioides (HARTMANN, 1821 ) C 
Limnodrilus claparedeanus RATZEL, 1868 C 
Limnodrilus profundicola PIGUET, 1913 C 
Limnodrilus hoffmeisteri CLAPAREDE, 1862 C 
Limnodrilus udekemianus CLAPAREDE, 1862 C 
Limnodrilus sp. C 
Potamothrix mo/daviensis (VEJDOVSKY et MRAZEK, 1902) C 
Psammoryctides barbatus (G RUBE, 1861 ) C 
Psammoryctides moravicus (HRABE, 1934) C 
Tubifex Sp. C 
RStylodrilus heringianus CLAPAREDE, 1862 C 
RStylodrilus sp. C 
SR SD SR 
SR SR SR 
R SD R R SD 
Ancflu SD SD 
SR 
Fagaci 
Gyralb R R 
Litnat SR 
SR 
Potant E R 
Radova SR SR 
Thedan 
Drepol 
Pisidi 
Sphriv 
Unipic 
Unitum 
Enchit 
Limcla 
Limhof 
Limude 
Potmol 
Psabar 
SR 
SR 
SD 
SD 
SD 
SD 
SD 
SD 
R 
E 
R 
R 
SD 
E 
E* 
Tubspd 
Styher 
Styspd 
SR 
R 
SD 
SR 
D 
D 
D 
D 
SD 
D 
SR 
SR 
SD 
SR 
E 
R 
SD 
SD 
SD 
D 
SD 
R 
R 
SD 
SD 
SR 
D 
SD 
D 
D 
SR 
R 
SR 
E ~ 
R 
SR 
SR 
SR 
SR 
SR 
D 
R 
SR 
SR 
SR 
R 
SR 
R 
SR 
SR 
SR 
SR 
SR 
SR 
SD 
SR 
R 
R 
D 
E 
SD 
D 
E 
E 
SD 
E 
D 
D 
SR 
SD 
R 
SR 
SR 
R 
SD 
SR 
SD 
SR 
R 
SR 
SR 
SR 
SR 
SD 
SD 
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Table 2. (Continued). 
Taxa Guilds Code Dominance 
Site 1 Site 2 Site 3 Site 4 Site 5 
Lumbriculidae gen. sp. div. 
RPristina sp. 
Naididae g. sp. 
HIRUDINEA 
Dina punctata (JOHANSON, 1927) 
Erpobdella nigricollis (BRANDES, 1900) 
Erpobdella octocu/ata (LINNAEUS, 1758) 
Erpobdella sp. 
Glossiphonia complanata (LINNAEUS, 1758) 
Helobdella stagnalis (LINNAEUS, 1761) 
Piscicola geometra (LINNAEUS, 1761) 
Theromyzon tessulatum (MOLEER, 1774) 
HYDRACARINA 
Hydracarina g. sp. 
MALACOSTRACA 
Corophium curvispinum (SANS, 1895) 
Dikerogammarus bispinosus MARTYNOV, 1925 
Dikerogammarus haemobaphes (EICNWALD, 1841) 
6ammarus roeselii G ERVAIS, 1835 
Pontogammarus obesus (SANS, 1894) 
Jaera iStF/VIEUILLE, 1979 
Limnomysis benedeni CZERNIAVSKY, 1882 
EPHEMEROPTERA 
RBaetis fuscatus (LINNAEUS, 1761) 
R Baetis rhodani PICTET, 1843-1845 
RBaetis cambus EATON, 1870 
RBaetis vardarensis IKONOMOV, 1962 
"Baetis vemus CURTIS, 1834 
Baetis sp. 
RCaenis luctuosa BURMEISTER, 1839 
Caenis macrura STEPNENS, 1835 
RCaenis pseudorivulorum KEFFERMOLLER, 1960 
REcdyonurus dispar(CuRTIS, 1834) 
Ephemera lineata EATON, 1870 
Ephemera vulgata LINNAEUS, 1758 
Ephoron virgo (OUVlER, 1791) 
RHeptagenia flava ROSTOCK, 1877 
RHeptagenia sulphurea (MOLLER, 1776) 
Potamanthus luteus (LINNAEUS, 1767) 
ODONATA 
Calopteryxsplendens (HARRIS, 1782) 
5omphus vulgatissimus (LINNAEUS, 1758) 
PLECOPTERA 
RLeuctra fusca (LINNAEUS, 1758) 
RLeuctra hippopus KEMPNY, 1899 
HETEROPTERA 
RAphelocheirus aestivalis (FAsRIClUS, 1803) 
Ilyocoris cimicoides (LINNAEUS, 1758) 
Micronecta sp. 
Notonecta sp. 
Naidid SD 
SR E 
SD SD 
E SR SD R 
P Dinpun R SD SR 
P 
P Erpoct SR R SD 
P SR SR 
P 
P SR 
P Pisgeo SR SR SR 
P 
SR 
R 
SR 
SR 
SR 
R 
SR 
SR 
SR 
SR 
Hepsul 
Potlut 
Micron 
Sh 
Sh 
SD SD E D E* 
E* E E* E E* 
E D D SD E 
R SR 
SD SD E SD E* 
E E E SD SD 
SD R SR 
SR 
SR 
SR 
R R R 
SR 
SR SR R 
SR 
SD 
SR 
SR 
F 
X 
X 
X 
X 
S 
F 
SD SR SR 
SR SR D SD 
SR SR SR 
R R 
SR 
SR 
SR SR 
SR SR SR 
SR 
R SD R 
SR 
Ephlin 
Caeluc 
SR SR 
D R 
SR SR 
R R 
SR 
R R 
SR SR 
SR 
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Limben 
P Hydrac SR R SR SR SR 
346 
Table 2. (Continued). 
Taxa 
E. Elexov~ & D. N6methov~i 
COLEOPTERA 
Coleoptera g. sp.- larvae 
Coleoptera g. sp.- imagines 
REImissp. 
REsolus sp. 
Guilds Code Dominance 
Site 1 Site 2 Site 3 Site 4 Site 5 
SR 
SR 
SR 
SR 
SR 
RPotamophilus acuminatus (FABRICIUS, 1792) 
RStenelmis p. 
TRICHOPTERA 
R Athripsodes cinereus (CURTIS, 1834) 
RBrachycentrus subnubilus CURTIS, 1834 
RCeraclea annulicomis (5TEPHENS, 1836) 
Rderaclea dissimilis (STEPHENS, 1836) 
RGiossosoma sp. 
RHydropsyche angustipennis (CURTIS, 1834) 
Nydropsyche bulgaromanorum MALICKY, 1977 
RNydropsyche contubemalis MCLACHLAN, 1865 
Hydropsyche guttata PICTET, 1834 
Rl-tydropsyche incognita PITSCH, 1993 
Rt-tydropsyche pellucidula (CURTIS, 1834) 
Hydropsyche sp. 
Hydroptila sparsa CURTIS, 1834 
Limnephilidae g.sp. 
RMicrasema minimum McLACHLAN, 1876 
RMicroptema sp. 
Neureclipsis bimaculata (LNNAEUS, 1758) 
RPsychomyia pusilla (FABRICIUS, 1781) 
RSetodes punctatus (FABRICIUS, 1793) 
CHIRONOMIDAE 
Conchapelopia sp. 
Macropelopia nebulosa (MEIGEN, 1804) 
Macropelopia sp. 
Procladius choreus (MEIGEN, 1804) 
Psectrotanypus varius (FABRICIUS, 1787) 
RRheopelopia sp. 
" Diamesa insignipes KIEFFER, 1908 
Monodiamesa bathyphila (KIEEFER, 1918) 
Prodiamesa olivacea (MEIGEN, 1818) 
RBrillia modesta (MEIGEN, 1830) 
RCricotopus bicinctus (MEIGEN, 1818) 
RCricotopus fUSCUS (KIEFFER, 1909) 
RCricotopus tremulus (LINNAEUS, 1758) 
RCricotopus gr. tremulus (LINNAEUS, 1758) 
"Cricotopus cf. triannulatus MACQUART, 1826 
" Eukiefferiella claripennis (LUNDBECK, 1898) 
REukiefferiella dypeata (KIEEFER, 1923) 
REukiefferiella Iobifera (GOETGHEBUER, 1935) 
REukiefferiella sp. 
ROrthocladius cf. wetterensis BRUNDIN, 1956 
Parac/adius conversus (WALKER, 1856) 
R Tvetenia calvescens (EDWARDS, 1929) 
Cryptochironomus defectus (KIEEFER, 1913) 
Glyptotendipes gripekoveni (KIEEFER, 1913) 
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Table 2. (Continued). 
Taxa Guilds Code Dominance 
Site 1 Site 2 Site 3 Site 4 Site 5 
Harnischia fuscimana KIEFFER, 1921 
Chironomus nudiventris RYSER, SCHOLL et WOLKER, 1984 
Chironomus plumosus (LINNAEUS, 1758) 
Chironomus gr. reductus LENZ, 1924 
Chironomus p. 
Chironomidae g. sp.- pupae 
Microtendipes chloris (MEIGEN, 1818) 
Paratendipes albimanus (MEIGEN, 1818) 
Polypedi/um convictum (WALKER, 1856) 
Polypedilum betum (MEIGEN, 1818) 
Polypedilum nubeculosum (MEIGEN, 1804) 
Po/ypedilum pedestre (MEIGEN, 1830) 
Po/ypedilum scalaenum (SCHRANK, 1803) 
5mittia sp. 
5tictochironomus sticticus (FABRIClUS, 1781) 
Cladotanytarsus mancus (WALKER, 1856) 
Tanytarsus p. 
Other DIPTERA 
RAthefix ibis (FABRICiUS, 1798) 
Ceratopogonidae g. sp. 
RDolichopodidae g. sp. 
RPicranota sp. 
RHexatoma vittata (MEIGEN, 1830) 
RLimoniidae g. sp. 
RSimuliidae g. sp. 
R Tabanus p. 
Tipula sp. 
Total number of taxa 
Harfus 
Chiplu 
Chired 
R 
R 
SD 
Micchl SR SD 
SD 
SD 
SD 
SD SD 
Polped SR R 
Polsca R E 
P SR 
E 
E R 
E* E 
SR 
SR 
R 
D SD 
R 
SD SR 
D SD 
SR 
SR SD 
SR SD 
R 
SR 
SD 
R R D R 
SR 
P Cerato D SR R SR 
P SR 
P SR 
P Hexvit SR SR 
P SR SR 
F Simuli SR SR SR SR SD 
P R 
Sh SR 
83 70 78 95 85 
Taxa: Taxa marked with R are rheophilous taxa. 
Guilds: C = gathering collectors of fine organic matter, S = scrapers, F = filterers, Sh = shredders, P = predators, X = polyphagous group (6am- 
marus roeselii: 50% Sh, 10% S, 30% C, 10% P, genus Dikerogammarus and Pontogammarus obesus: 20% Sh, 10% S, 20% C, 30% P). 
Code: Abbreviations of corresponding taxa (for Fig. 2 of CCA analysis); 
Sites: 1 = Hainburg, 2 = Slovnaft, 3 = Radvafi, 4 = Chl'aba, 5 = Zebeg6ny. 
Dominance (occurrence): SR = <1% - subrecedent (isolated); R = 1-3% - recedent (rare); SD = 3-10% - subdominant (plentiful); D = 
10-20% - dominant (very plentiful); E = 20-40% - eudominant (mass), E* = 40-100% - eudominant* (mass). 
Rheopelopia sp., Macropelopia nebulosa nd represen- 
tatives of the Ceratopogonidae family also occurred 
quite frequently. Chraba was the only sampling site 
where Erpobdella nigricollis leech and rheophilous 
Ecdyonurus dispar mayfly larva was recorded. 
3R+SZ -group: This group includes the samples from 
two sites - Radvafi (site 3) and Zebeg6ny (site 5) - 
which proves the high similarity of these localities as far 
as the monitored environmental variables were con- 
cerned. The mean values of water temperature were 
12.4 °C and 11.9 °C, respectively, and the mean water 
levels were 181 cm and 152 cm (Table 1) in Radvafi, and 
Zebegdny, respectively. These localities are charac- 
terised by a high percentage ofakal and psammal, high 
flow velocity and low water level (Fig. 2). Caddis fly 
larvae of the genus Hydropsyche, mussels of the genus 
Unio, the family Pisididae, Sphaerium rivicola and 
Dreissena polymorpha nd also the snails Esperiana 
acicularis and Theodoxus danubialis especially 
favoured such habitats. The number of rheophilous taxa 
recorded ecreased considerably only in Zebeg6ny, as 
the flow velocity fluctuated around 0.3 m s -1. 
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Fig. 2. First two axes of canonical correspondence analysis (CCA) as a triplot of taxa, environmental variables and sample units. Sample units 
of particular sampling sites are Iocalised within the sample groups 1 - 5 (1 = Hainburg, 2 = Slovnaft, 3 = Radvafi, 4 = Chl'aba, 5 = Zebeg6ny). 
From the 63 taxa in the analysis included (see Table 2 for codes/abbreviations of corresponding taxa) only taxa with best fit are shown. Envi- 
ronmental variables coded: v(O. 1) = flow velocity in 1/10 of water depth, v(0.9) = flow velocity in 9/10 of water depth, t = water temperature, 
Q -- discharge, level = water surface level, akal = the percentage of fine gravel, psammal = the percentage of sand. 
Trophic guilds of macrozoobenthic communities 
and habitat requirements 
The habitat requirements of trophic guilds were evaluat- 
ed by means of the CCA with forward selection of envi- 
ronmental variables (Fig. 3). The first two canonical 
axes account for 45.2% of the variance in the species 
data and 97.5% of the species-environment r lationship. 
The eigenvalues of the first two canonical axes are %1 = 
0.228 and )~2-- 0.073. Forward selection identified five 
variables (water level, flow velocity above bottom, flow 
velocity below surface level, percentage of akal, dis- 
solved oxygen; Fig. 3) which have a significant effect on 
the distribution of guilds. The second axis correlates di- 
rectly with flow velocity (0.524), water level (0.617) and 
dissolved oxygen (0.071) and correlates indirectly with 
the presence of gravel (0.183). So the second axis is as- 
sociated with the increasing flow velocity, water level 
and dissolved oxygen amount, and represents he gradi- 
ent from localities with slow flowing water (in Slovnaft, 
Chraba nd, to some extent also, Zebegtny) to localities 
with higher flow velocity and percentage of dissolved 
oxygen (Hainburg and Radvafi). 
The CCA ordination diagram (Fig. 3) shows an affini- 
ty of the shredders and scrapers to habitats with high 
flow velocity and good oxygen conditions, as in Hain- 
Limnologica (2003) 33, 340-354 
Danube macrozoobenthic communities 349 
+1.0"  
-1 .C 
level ~ v(0.9) 
- -  
Fe ~-- -  
/al 
-i.0 +i.0 
Fig. 3. First two axes of canonical correspondence analysis (CCA) of trophic guilds as a triplot of guilds, environmental variables and sample 
units. Sample units of particular sampling sites are Iocalised within the sample groups 1 - 5 (1 = Hainburg, 2 = Slovnaft, 3 = Radvafi, 4 = 
Chl'aba, 5 = Zebeg~ny). Trophic guilds coded: S -- scrapers, Sh = shredders, C = gathering collectors of fine organic matter, F = filterers, P = 
predators. Environmental variables coded: v(0.1) = flow velocity in 1/10 of water depth, v(0.9) = flow velocity in 9/10 of water depth, level - 
water surface level, akai = the percentage of fine gravel, 02 = dissolved oxygen. 
burg and Radvafi. There, the bigger substrate particles 
provide an area for periphyton (scrapers' food) occur- 
rence, dependent also on high dissolved oxygen amount. 
The coarse organic matter found here is a prerequisite 
for shredders. 
The ordination diagram (Fig. 3) shows the presence 
of three groups with very indistinct area boundaries, 
often overlapping. This overlap is caused by general ex- 
pression of the whole community - by means of guilds. 
Group 1 (Fig. 3) is mainly represented by samples 
from Hainburg, with high flow velocity and water level, 
and good oxygen conditions, where big substrate parti- 
cles (classified mainly as pebbles and coarse gravel) were 
present. Such a locality was inhabited especially by 
shredders and scrapers. The following scrapers were 
found frequently: Ancylusfluviatilis, larvae of Baetidae, 
Heptagenidae, Elmidae, midge larvae of Cricotopus and 
Eukiefferiella genera, Jaera istri and Psychomyia pusilla. 
The guild of shredders formed the most numerous group 
here (stonefly larvae of Leuctra genus, mass Malacostra- 
ca, caddis fly larvae of the Leptoceridae and Limnephili- 
dae families and midge larva Brillia modesta). 
Group 2 (Fig. 3) consists of samples from Slovnaft 
and Chraba, with slow-flowing water conditions. The 
collectors of fine organic matter (predominantly 
oligochaetes, midge larvae of Chironominae subfamily, 
larvae of Caenidae and the snails Lithoglyphus nati- 
coides, Potamopyrgus antipodarum and Valvata sp.) 
prefer the slow-flow conditions in the Slovnaft and 
Chl'aba sites where they are quite tolerant of the lower 
oxygen percentage (Table 1, Fig. 3). The highest number 
of predators was identified in Slovnaft, being leeches, 
larvae of Ceratopogonidae, Limonidae and Tanypodinae 
as well as Cryptochironomus defectus larvae. They were 
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also represented in Chraba, namely by Calopteryx splen- 
dens, Gomphus vulgatissimus, leech ErpobdeIla nigri- 
collis, Tanypodinae and representatives of Ceratopogo- 
nidae. Generally, predators have an almost independent 
(central) position in the ordination diagram, indicating a
weak relationship to the selected variables. 
Group 3, formed by samples taken from Radvafi and 
Zebegdny, is characterised by a relatively high flow ve- 
locity (especially in Radvafi) and quite good oxygen 
conditions, with effective grain size (Table 1) corre- 
sponding to akal (Fig. 3). The frequent occurrence of 
shredders and scrapers was mainly registered inRadvafi. 
The percentage of the filterers guild increased in these 
localities (particularly in Zebegtny). This dominant 
feeding group consisted of species of big mussels 
(Unionidae), Corophium curvispinum and larvae of 
Ephemeridae, rare Ephoron virgo, and diversificated 
Hydropsychidae which belong to the lowland species. 
Discussion 
The number of macrozoobenthic taxa (in total 160) 
found in the riparian zone of the Danubian localities 
monitored was higher than when compared to ROTH- 
SCHEIN & HANZLfKOVA'S (1961) discovery of macro- 
zoobenthos' absence in the medial zone, or the prevail- 
ing occurrence of oligochaetes and midges over the 
leeches, crustaceans and caddis flies midstream in the 
gravel substrate of the Danube (ERTLOVA 1968). Accord- 
ing to this paper, the deepest areas of the midstream bot- 
tom with highest flow velocities (210 cm s -1) were repre- 
sented by Oligochaeta only. Also some other studies, of 
the Danubian arms especially, proved the quantitative 
prevalence of chironomids and oligochaetes in the medi- 
al zones (ERTLOVd~ 1963a, 1970a, 1973). Within chi- 
ronomids, ERTLOVd~ (1973)found 13 representatives of 
midges larvae in the riparian zone and only 6 ones in the 
medial zone of the Danubian arm near Vojka. Similar ra- 
tios - 23 midges taxa in the ripal and 4 in the medial -
were registered by the same author in another arm, the 
Ere6 (ERTLOVd~ 1963a). As far as concerned to the whole 
macrozoobenthos community in the Eree arm, only the 
predominant Chaoborusflavicans, abundant Chirono- 
midae and less abundant Oligochaeta, Gastropoda nd 
Ceratopogonidae w re reported from the medial zone in 
last mentioned paper. On the contrary, besides the nu- 
merous chironomids, oligochaetes and molluscs, also 
the larvae of mayflies, dragonflies and caddis flies were 
present in the riparian zone. Very similar results were 
obtained uring the investigation of NAGY & SPORKA 
(1990), where besides the numerous Chaoborusflavi- 
cans, Ceratopogonidae, Oligochaeta nd diversiflcated 
chironomids, only a few representatives of Nematoda, 
Hydracarina nd Cloeon dipterum larva were found in 
the medial of the Danubian arm near Trstenfi na Ostrove. 
Also the percentage of the biomass of the macrozooben- 
thos is apparently ower in the medial than in the riparian 
zone. The interesting results found out CSANY~ (1994) by 
comparison of data obtained from the kicking sampling 
in the riparian zone and dredging in the profundal, with- 
in the Hungarian (common Slovak-Hungarian bound- 
ary) stretch. His taxa list contains 48 macrozoobenthic 
taxa from the riparian zone, while the number of taxa 
linving in the profundal region (20) of the Danube was 
much lower. Obviously, the macrozoobenthos f the 
Danube main stream concentrates it elf mainly at the ri- 
parian zone, because the bottom of the medial consists 
of gravel and sand which are continuously rapidly mov- 
ing in high flow velocity midstream (KRNO 1990). Also 
PETRAN & KOTHE (1975, 1978) explain the low number 
of taxa and their densities as due to the great loss of nat- 
ural substrate caused by the high flow velocity mid- 
stream. Therefore, the most of bellow mentioned authors 
were focused on the investigations of the riparian zone. 
Our results endorsed the most recent comprehensive list 
of the Slovak Danube stretch ydrofauna of the riparian 
zones given in BRTEK & ROTHSCHnN (1964), and docu- 
ment he high diversity of the Danube macrozoobenthic 
fauna. A comparison with records from the other Danu- 
bian countries is given in ELEXOVA (1998). A recent 
study of the macrozoobenthos composition in the 
Gab~fkovo Water Scheme region (NAGY 1999) gives 
175 taxa from 22 systematic groups from localities in 
both the main channel and branch systems. 
The environmental variables monitored have a strong 
selective affect on macrozoobenthic organisms, which 
can even outweigh the influence of the other factors, in- 
cluding water quality. This fact results in specific 
species composition consisting of Danubian endemics 
and a few cosmopolitan and common Mid-European 
species (ROTHSCI-IEIN 1976). Twelve species of taxa 
recorded belonged to the Pontocaspian fauna, which 
BRT~K (1953) claimed as a special component of the 
Slovak Danube, occurring exclusively in the Danube 
and the lower stretches of its tributaries. These faunistic 
elements give the Danubian fauna an outstanding char- 
acter when compared to other Slovak rivers (ROTH- 
SCHEIN & JACKO 1971), and so the unique Danubian fau- 
nistic locality approaches that of the South-Russian 
rivers in the former Pontic sea region (BRTEK & ROTH- 
SCHEIN 1964). 
As a consequence of the Danube river character 
changes on the Slovak territory, RAUSER (1960) identi- 
fied the differences as being in two separate sections of 
the Slovak Danube. The slope reduction with the conse- 
quent decrease of flow velocity caused the transition in 
the macrozoobenthic community from rheophilous to 
indifferent and potamophilous in the longitudinal profile 
(ELEXOVA 2002a). LEUCHS et al. (1994) described the 
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same situation in the flow velocity reduction effect in the 
German Danubian stretch Kelheim - Jochenstein. 
The high flow velocity conditions found in the first 
locality tIainburg (site 1, Fig. 1), are preferred by 
shredders inthe substrate with a higher amount of coarse 
organic matter (KRNO 1996). The rheophilous species 
prevailed here but the mass occurrence of the collector 
Stylodrilus heringianus i connected with the presence 
of gravel. The coarse bottom substrate, such as the peb- 
bles and coarse gravel found in these velocity condi- 
tions, along with the good oxygen parameters, provide 
more areas for periphyton communities, indispensable 
for scrapers. Contrary to K~No's (1995) results, Psy- 
chomyia pusilla did not predominate among all the cad- 
dis flies, but it occurred regularly in all localities. Also, 
ERTLOVA (1987) recorded in the midstream of a locality 
close to Bratislava, up to 74.5% of the rheophilous Or- 
thocladiinae subfamily within the Chironomidae family. 
The same ratio of the both mentioned subfamilies was 
proven by our results in the riparian zone of Hainburg. 
The backwater effect in Slovnaft (site 2), as well as 
the slow flow in Chl'aba (site 4), with apparently ower 
flow velocities and higher temperatures, resulted in 
communities poor in rheophilous taxa. The percentage 
of shredders and scrapers decreased considerably here, 
but, by contrast, collectors of fine organic matter in- 
creased in frequency in these sites. This fact was caused 
by the backwater effect in Slovnaft (damming) and by 
the slowdown of current in Chraba (bedrock). The 
prevalence of this feeding roup in Chraba was due to 
high densities of the snail Lithoglyphus naticoides. It
must be emphasised that almost all the indifferent or 
potamophilous taxa present in both localities belonged 
to collectors of fine organic matter. According to LANDA 
& SOLDAN (1985) the most frequent mayfly larva Caenis 
luctuosa is highly tolerant of water pollution. Our find- 
ings of collector oligochaetes Limnodrilus hoffmeisteri 
and Potamothrix moldaviensis were proven by NPORKA 
& KRNO (1995). The substantial part of the collectors' 
guild was also recorded in Hainburg on account of the 
dominance of StyIodrilus heringianus. 
The predators present occurred independently of hy- 
drological parameters like substrate structure and flow 
velocity. The Cryptochironomus defectus larvae, consid- 
ered by ERTLOVA (1963b) as the dominant psam- 
morheophilous species, dominated among all the locali- 
ties monitored but especially in the Slovnaft site. The 
ratio of predators also rose in Chraba, especially due to 
the presence of leeches, dragonflies, Tanypodinae, Cer- 
atopogonidae nd other Diptera larvae. 
Besides the plentiful occurrence of Limnomysis bene- 
deni, also noticed by WE~SCH & T~RKAY (1975) up to Vi- 
enna, and Corophium curvispinum, other filterers are 
most frequently present in Chraba. The following were 
typical for this site: Hydropsychidae, Ephemeridae, 
Unionidae. The larvae of the mayfly filterer Ephemera 
lineata, as well as of caddis flies Athripsodes cinereus 
and Ceraclea annulicornis, and of dragonflies found 
were not noticed in eupotamal by BuI.ANKov~ et al. 
(1996). 
There were highly similar oxygen, flow velocity and 
substrate conditions in both Radvafi and Zebeg~ny 
(site 3 and site 5). Radvafi can be considered to be a 
marginal locality within the sites monitored with regard 
to the occurrence of the characteristic fauna of the Pon- 
tocaspian species. The limit which the above-mentioned 
species are able to reach is situated not far upstream 
from this site (BRTEK 1953; BRTEK & ROTHSCHHN 1964; 
ROTHSCHEIN & JACKO 1971; ROTHSCHEIN 1976). BRTEK 
(1953) and BRTEK & ROT~SCI4E~N (1964) found the crus- 
taceans Corophium curvispinum and Limnomysis bene- 
deni, belonging to the filterers, only up to the Kli~skfi 
Nemfi region, while in our samples C. curvispinum also 
appeared in the Hainburg and the Slovnaft sites and L. 
benedeni inSlovnaft. The increased number of total taxa 
and consequently also of rheophilous taxa in Hainburg is 
caused by the higher flow velocity and the better sapro- 
biological conditions than in the Slovnaft locality. Many 
of the rheophilous species found in Hainburg were ab- 
sent here, some of those recorded were present in lower 
densities and infrequent. It can be concluded that some 
of the rheophilous taxa were often replaced by the pota- 
mophilous taxa (the scrapers Baetidae and Heptageni- 
idae were replaced by the collectors Caenidae and the 
scrapers Potamanthidae). The rheophilous scraper Hep- 
tagenia sulphurea, considered by LANDA & SOLDAN 
(1985) as a highly tolerant species of pollution, was still 
present. The scraper snail Fagotia (Esperiana) esperi 
was abundant in our samples in the lower stretch of the 
Danube. This species is on the "Red book" list (Lo2~K 
1980). The trophic group of shredders was dominant in 
Radvafi (in addition to crustaceans, there was also Cera- 
clea genus). The increased percentage of filterers found 
especially in Zebegdny (besides the taxa also recorded in 
the previous ites, big mussels were found) was proba- 
bly a result of the gradual decrease of the flow velocity 
in the longitudinal profile. This results in an increase of 
water temperature leading to the increase in the abun- 
dance of plankton species which serve as a food source 
for filterers in the lower reach of the Slovak Danube. 
The mussels, caddis flies of Hydropsychidae, mayflies 
of Ephemeridae and Corophium curvispinum recorded 
belong to the lowland species with a preference for the 
sand-gravel substrate and good oxygen conditions here. 
The mass occurrence of the collector oligochaete Stylo- 
drilus heringianus i probably also caused by the pres- 
ence of this substrate. The lowland mayflies Ephemera 
lineata and Potamanthus luteus, considered by KRNO 
(1990) to be scarce in the Slovak Danube, were com- 
monly and regularly recorded in our lower section with 
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the finer substrate, as was formerly observed by BRTEK 
& ROTHSCHEIN (1964). The re-occupation f the Danube 
by E. Iineata and Ephoron virgo, two species with a nar- 
row ecological valence (LANDA & SOLDAN 1985), is a 
consequence of the improvement in water quality. Our 
investigation confirmed the results of KRNO (1990) as 
regards the regular common occurrence of the more 
abundant collector Caenis luctuosa, and the scarcer and 
more potamophilous C. macrura. Since in Zebeg6ny ri- 
parian zone quite frequent filterer Hypania invalida oc- 
curred in the medial zone of the Danubian Baka arm 
(NAGY 1979), this species could be expected also in the 
Danube midstream. 
On the basis of the results found and graphic interpre- 
tation, the changes in the Danube character can be 
proved by the corresponding changes in macrozooben- 
thos composition. As a consequence of slope reduction 
in the longitudinal profile, rheophilous taxa are gradual- 
ly replaced by indifferent and potamophilous taxa of dif- 
ferent systematic levels: within mayflies, the rheo- 
philous Baetidae and Heptagenidae families are re- 
placed by the more potamophilous Caenidae, Ephemeri- 
dae, Potamanthidae nd Polymetarcidae. The domi- 
nance of Ancylusfluviatilis gradually decreases and it is 
absent from the last locality. By contrast, he occurrence 
of lowland snails and big mussels increases. Within the 
Hydropsyche genus, the dominance of the more 
rheophilous H. contubernalis, inhabiting agreat deal of 
the epipotamal, decreases along the river in favour of H. 
bulgaromanorum which stretches up to the metapotamal 
(MOoG 1995). Similarly, our results correspond with 
ERTLovA's (1970b) findings from the periphyton on the 
natural and artificial substrata hat, within midge larvae, 
the dominance of the rheophilous subfamily Orthocladi- 
inae declines as the Chironominae subfamily's domi- 
nance increases due to the flow velocity decrease. 
As previously mentioned, the macrozoobenthic com- 
munity changes are the result of complex interactions 
among several environmental v riables. Despite this, the 
most important factors affecting the macrozoobenthic 
taxa distribution were flow velocity (related to water 
temperature), water level, discharge and the bottom sub- 
strate, especially the amount of sand and gravel. The oc- 
currence of trophic guilds depends on food available 
which is related to these important variables. The condi- 
tions of high flow velocity are preferred by shredders, 
due to the great amount of coarse organic matter present. 
In the same conditions, coarse bottom particles provide 
an area for periphyton, indispensable for scrapers. Col- 
lectors of fine organic matter utilise the material deposit- 
ed in sites with a slow flow. The number of fllterers is 
linked to the greater number of phytoplankton found as a 
result of the increasing water temperature and the re- 
duced velocity in the lower sections of the river. Preda- 
tors occurred independently of the habitat structure. 
The oxygen and temperature parameters, aswell as 
the water quality seem to be less important factors. Also 
HERzI~ (1987) stressed the fluctuation of the abiotic fac- 
tors' (velocity, sediment composition) influence on 
macrozoobenthos di tribution, and rejected the correla- 
tion with the deterioration of water quality. ERTLovA 
(1963b) and RussEv (1968) also considered the changes 
in discharge, and the related changes in flow velocity 
and bottom character as important factors. BERCZIK 
(1971) noticed the greatest effect of flow velocity and 
water level on Chironomidae larvae, since fluctuations 
in water level can result in the drying of littoral fauna 
(especially the sensitive Chironomidae). 
Conclusion 
Despite the gravel substrate, a diversificated macro- 
zoobenthos community was observed in those localities of 
the Danube monitored. 160 taxa of 18 systematic groups 
were found, of which 12 species belonged to the Ponto- 
caspian fauna. The changes in the Danube profile, and the 
ensuing reduction i  flow velocity result in the gradual re- 
placement of rheophilous taxa by indifferent and pota- 
mophilous taxa of different systematic levels. The 
species-environment correlation resulting from the CCAs 
is high, indicating astrong relationship between the envi- 
ronmental variables elected and the taxa, as well as the 
trophic guilds. Among the environmental variables, the 
hydrological parameters have a significant effect on the 
macrozoobenthic taxa composition, on the other hand, the 
parameters of oxygen and temperature gime, as well as 
the water quality conditions do not statistically influence 
the community. The bottom substrate structure, the inter- 
active flow velocity, as well as the water level fluctuations 
and discharge changes, have the most significant effect on 
the communities studied. Considering the feeding roups, 
the ratio of shredders and scrapers decreases in the slow- 
flowing stretches of the Danube, since the above men- 
tioned guilds prefer the coarse organic matter and periphy- 
ton covering the pebbles and coarse gravel particles found 
in conditions with a higher flow velocity. By contrast, he 
number of filterers, dependent on the increased amount of 
plankton found in slow flow conditions, rises in the lower 
sampling sites. Collectors utilise the fine organic matter in 
localities with slow-flowing and stagnant water. Predators 
have no special habitat requirements. 
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